


> 





11 




* ft a s & & 







m 



s 

> 



ififi Hi 3 



i||ifgfi|f||iif|fiii|ififj 

I !! fill IlllPIlilll 




2 

2 






s 

> 





s 

> 



inn 

o a 5 ~ 

a s a I ! 




Sill* 
fill I 




© Q- 5 § 
3 ff I f 

I f II 



T3 

2 





s 

> 





s 

> 





*?1 




FIG. 



720P/4B0P hterorchico) recordin 
— m ^ u 



opporotus 

processing, section" 



2nd video stream 
nGOP . ; nGOP 



[IBQEQ0QDQB0Q0E 



Specified interleave 
block reproduction 
prohibition information 



^726 
-725 




r720 



FIG. 2 




FIG.3 




♦In the cose where 720P 
video signal is recorded 
Differential information, 
[or 720 video signal) 



1280 x720P(60/24) 
2nd reproduction information 



FIG. 4 



724b 




l^i MPEG 
decoder 



Held to 
:*> frame, 
ccnvtrson 
section 



x+Y 

L — i (Main sign al) 



W-480P reproduction apparatus (720P output) 



^780 



0 



/758 



vrs 

synchronization 
section 



¥♦¥-», 



Synthesis 
sectir- 



on 



756b 



ilfW , Reld to 
MPEG U frame, 
decoderp' conversion 
section 



\ 



IF 

720 



Wide 480P 759 



760 



720P 



X Y 



757b 



480 



1 



W480Pto 



conversion 
section 



76p a ^ [Horizontal liter 



76Qt>^ lVerttcd fflerl 



(Differential signal) 



743b 

720P output 
1280 



■3 
2 

720 | 

> 



FIG. 5 



720P(oriqinal 
1280X720PI 



720P/480P/480I hierarchical recording apparatus 

Q j Differential signal processing section 



720P_ 
inputs 



/"752 Transmission 

1 — V 




MPEG MPEG , 70flh 
708o+ encoder encoder /708b 



compatible disk 
750b 



QBQIDHSQnStSIDHQIBDSBBiaQHnQHEQB 



A: 2nd stream 



FIG. 6 




Reproduction control 
information generation 
section | 

1 Editing information 



signal output section 
24)) stream switching 



or — t 

Switching Switching 
sto/t termination 

3jft__ 



Synthesis Syndesis Synthesis Synthesis 
mode 1 mode 2 mode 3 mode 4 



□ □ 



782b 782c 78$d 



PIG 7 

riLr. f Recording steps of stream 1 and 2 

1. 1st stream data 
input 



2. 1st stream data| 
recording 



3. 2nd stream data 
input 



4. 2nd stream data 
division 



5. 2nd stream data/ 
recording ] 



ts1 



1G0P 
tsl 



1G0P 



ts2 




Limited reproduction 
Reproduction, control information ta 




1G0P 
ts2 



1G0P 
ts2 



1G0P 



1G0P 



6. Reproduction 
control information 
recording 



f 


% 




B 






if 




1G0P 


1G0P ' 



3 



FIG. 8 

(1) Reproduction by conventional reproduction apparatus 



Comparison of reproduction operation of hierarchical disks ^ w ^ 

' 727 (24 frames) 




Reproduction^ 



Specified interleave block' 
reproduction prohibition Information 



(2) Reproduction by reproduction opporatus of the present invention 




724 



r 



Basic sjgngj 



722o 



^18a 



718b 

Ti- 



ns 



I 722b | 
~l 



Differential signal 



/ 



728 



480P 

(24 frames) 



Hierarchical recording 
identifier 



j 



/730 

720F 
.MPEf 



729 



, 720P v 
(pjfTerentjal) 



732 
1 



t 

8. 



•731 



M1SC or 
480P (24) 



720P picture 



733 



FIG. 9 




Recording time period (minutes) 



FIG.10 

724o 



Basic line 



1st 
buffer 

15" 



7^6 



2nd 
buffer 



decoder 
480t or 
460K24 



728 



744 



X 



737a 



. ^. 2-3, ^ 
=P conversion =C> 



720X480^60 fi elds) 
^s=— =i Htoro^ 720P/48OP 

reproduction apparatus (24P) 



late 



480i/480P 
/720P 
identification 
information 
processing 
section 



stamp 



24P 



decoder 



~7~ 
730 



737b 



1480P reproduction model 



1 



Synthesis 
section 



480P to 720PK 738 
up-converter 



1280X720P 
(60/24) 



A±B Calculation r_ 
2 section 



-732 



Example: 
480P 

[60 frames. 



2-3. 



731a 



741 

/ 



2-3. 
conversion 
section 



-732 



720P 
(60P) 



733a 



Differential 
information 



720x480i(60 fields) 



720P 
(60P) 



480P 
(60P) 



FIG. 1 1 Reproduction control information 
/766 ^767 



Switching 
point 
number 
S 


Picture 

synthesis 

identifier 


1st stream 
/768 /769 


2nd stream 

/770 V771 /772 /773 


Switching 
start, 
addressrtsl 


Switching 

termination 

oddress:te2 


GOP start 
addressrtsG 


Switching 

start 
address:ts2 


Switching 

termination 

address.1e2 


Decoding 

start 
addressita 


1 


None 


ts1-1 




tsG-1 


ts2-1 




ta1 


2 


Mode 1 


tsl-2 


te2-2 


tsG-2 


ts2-2 


te2-2 


♦ ta2 


3 


Mode 2 


ts1-3 


te2-3 


tsG-3 


ts2-3 


te2-3 


ta3 



















FIG.14 



Reproduction control information 
r 766 (767 768 



770o 
,769 



765b 



Switching point 
number 
S 



Picture 



1st streom 



Switching start 
address : tsl 




GOP start 



2nd streom 



Stitching start 
address : ts2 
oddress 



None 



Model 



Mode2 



tsl-1 



tsl-2 



tsl-3 



te2-2 



te2-3 



tsC-1 



tsG-2 



tsG-3 



ts2-1 



ts2-2. 



ts2-3 




Progressive/3D image arrangement information 
(resolution/picture identification information) 





83- 


TXTDT file 


PGC file 


> in eac 


1 VIS 




VIS 
(title) 


Cell 


lAiui informal 
Attribute 


on 

Number of, 
multiple ongtes 


Angle 


Start 
address 


lemiinaJbr 
address 


Identification 
information 


1 


1, 2 


3D 

Cefll, 2 


2 


1 

2 


Main 
Sub 


at 

02 


03 
04 


3D-right 
3D-left 


2 


1, 2 


3D 

Cefll, 2 


2 


1 

2 


Moin 
Sub 


05 
06 


07 
08 


3D-right 
30-left 


3. 4 


Progressive 
480P 

X multiple angles 
(CelH, 2) 


4 


1 

2 


Main 
Sub 


09 
010 


an 

012 


1-480P-moin 
1-480P-sub 


3 
4 


Main 
Sub 


013 
014 


015 
016 


2-480P-main 
2-480P-sub 


3 


1. 2 


Wkte480P 
(Cell!. 2) 


2 


t 

2 


Main 
Sub 


017 
018 


019 
020 


Wide480i-main 
Wide480i-sub 


4 


1, 2 


Wide480P 


4 


1 

2 
3 
4 


Main 
Sub 
Main 
Sub 


021 
023 
025 
027 


022 
024 
026 

028 1 


Wide480P-main main 
Wide480P-main sub 
Wide480P-sub main 
Wkfe480P-sub sub 


5 


1. 2 
3, 4 


3D480P 


4 


1 
2 
3 
4 


Main 
Sub 

Main 
Sub 


029 
OJ! 

033 
035 


OJO 
032 
034 
038 


Right480P-main 
Right480P-sub 

Left480P-main 
Left480P-sub 


6 


1. 2 


720P (24fps) 


2 


1 

2 


Main 
Sub 


037 

o» 


038 
040 


720P-main ! 
720P-sub 



^744 
14 



2 



FIG. 18 



1st MP EG signal 



1st VPTS 



2nd MPEG signal 



2nd VPTS 



MPEG decoder 



r37 



± 



36a 



1st VPTS synchronization 



Hap! 



86a 
86b 

85b 

1 



X 



85a 



1st delay time 
period [1 



2nd delay GST 
period 



2nd VPTS synchronization 



SIC setting section 



36 



1 



85c ( 



16 



1st 

MPEG 

decoder 



MPEG decoder 



syrduohizofion 
control section 
3-j 



2nd 

MPEG 

decoder 



Audio 
decoder 




APTSf 
160 



84 



16b 



Memory 



16c 
16a 



ii 



"if 

•I: 



i i 



Synthesis 
section 



-39 



-1st video signal 



-2nd video signal 



8 
5 



FIG. 19 



lTF:Top line first I 



Principle of multiple angle picture division 



recording system (MADM) 



1440x4801 
4fiOP 



(625P) 
(720P) 
(1080P) 



Odd number Division TMTrl 
line first 9AA section 

A 



Even number 
fine first 345 1 



2^ 



B 



|BF:Bottom line Firstf 




,752 



3 MADM-DVD 



751 



Sub GOP structure 
-246 

il^PPPPPIPPPPPPP 

247 15 frames 



FIG. 20 

120?: Progressive 
picture 



nformd 



Bosk: information 
525 progressive picture 
(irrterioce picture) 1ft * 




FIG.21 



.Odd One first 
wide 480i signal 



Principle of multiple angle picture division multiplex system (MADM) 



/^ ZUbq (odd numbe r LF) / 




GOP structure 

IBBBBPBBBBPBBBB 

15 frames 



720 x 480i 



MADM-DVD 
disk 

3rd interleaved?!^ 
bfock 



GOP structure 

IPPPPPPIPPPPPPP 

15 frames 



FIG.22 



1st picture— 
1st sub picture— 

2nd picture — - 

1st sub picture— 
(BP 

-28p 



Switching synthesis 
section 



lUne memory} - 



28d 



Zoom instruction— Zoom signal 
signal generation section 



>28e 



1st audio (A)— 
2nd audio (B}—~ 



28f 



Audio mixer 



^763 
28p- 



0 



0 



Mode 1L S^** 
-28q 



B 




Mode 



B 



28h 



Mode 1 



E 



-28! 





Mode A 






A 


f' 

E 


|A| 


b| c 


D 



am 



Golf-l esson 
Mode 2 




B 



28g 
28s 



B 



1st sub picture 
28 j Mode3 



[10 



-28k 



B 



'28m Mode 5 



00 



A 


B 


Golf-Lesson 



28n 



0 



28s 1st sub picture 



FIG. 23 



W25 

Image identifier hierarchical recording indetifier=1 



Management 
information 



/224 pth VDB /226a 1st VOB 



pfdure ( 525i > 



-225 



1 



! Progressive identifier =1) 
Resolution identifier =' ) ' 



Image identifier x 
(Progressive tdentifier=0) 

(Resolution identifier = ) 



Reproduction process 
restriction information 



Specified interleave block 
reproduction prohibition 
information 



Main picture (525i) 



-222 
2nd VOB 



^726 



m 



T3 



226c j 
I 



226d 



V 222 



Main picture (525i) 



Sub picture (480P sub picture) 



-C 



226c 



Sub picture (1050i sub picture) 



226f 



HD interpolation information 



226g 



interpolation information 



Conventional 
player 



NTSC(525i) 



MTSC(525i) 



NTSC(525i) 



player 
HD player 



NTSC(525i) 



Progresshre(525i) 



1050i 



NTSC 



(525P) 



HDTV(720P) 



FIG. 24 

XI) Mefteove Nock 



(2) Accumulation amount 
in 1st track buffer 



fc 



8 ft » B M 



For 1 IB 1 
Stream A1/2 



(3) Audio buffer amount when 
oikJo of stream A b used 



For 1 LB 1 



(4) Accumutotion amount in 
2nd track buffer 

(5) Audio buffer amount when 
audio of stream B is used 



6) Reproduction data (A3) 

7) hput to 1st video decoder 

llWuSSSSl4% decoder 

10) Input to 2nd video decoder 

11) 0utput from 2tkJ video decoder 



For 1 IB 1 

Stream B1/2 




j2)hput> audio 
j3)STC(sysl 



^system dock) 
(14) Progressive output 




progressive signal 



t1 t2 t3t4t5 t6t7 t8 t9t10 

Decoding delay time period 



FIG. 25 

720P : Progressive picture 
- — 1280 -^c- 182 



\ 

720 

/- 



1050P : Progressive picture 
.1440 ^J8 2a 




960 



Picture division 



Basic information 
X 115 187 



section 



-192 



75ScS direction 
division section 



Horizontal direction 
division section 



— — , 193 
Horizontal/vertical 
direction 

division section 



194 



116a 

i 



Basic information 
525 progressive picture 
(interlace picture) 

720 — ^-183 



oo- 

□ □" 
oo- 

□ o« 



\ 

480 

r 



J 85 



lon^inl 



ition 



Example 



oxo 

□AD 

OXO 



179 



Picture output 
restriction information 
generation section 



78o W? 4 82a 



if 




#5 interlace 
picture 



78c 188b 
° 188c 103b 



188d 103i 



7 f d 188e 103j 



2* =5. 

ft 



188f 103k 

ktF^— 



113o 



rf 

187 Optical 
disk 



FIG. 30 




SIC offset value of 



1st vidro signal. 
2nd video stgnoL 
audio signal, ana, 
sub picture signal 



Switching timing 
STC v alue: T1-T4 



Sub video decoder, 
video output switch 



FIG.31 




FIG. 3 2 

2nd stream 
(sub) 



218 



1st stream 
(main) 



Picture 
identifier 





Provider defined 
stream (2048ff 



S 
> 



Progressive 
identifier 


Resolution 
identifier \ 


Differential 
identifier 


Filter 
identifier 


1st sub stream 

number 

information 


2nd sjb streonJ 3D L^^^U^^ 
number WenttierfSIH identifier 


1:P 00:525 
0:| 01 : 720 
10: 1050 
1 1 : Reserved 


. 00 : absent 00 : with filter OOP absent 000 absent 
10: present 01 : without filter 001 

111 




^8 



52 <: 



3 

cq<5_ 



33 
o o 

O CO 
C£ CO 

I* 

1:2- 



3 3 



g-sq 

co a> 

<T> CO 
CO <o 




5 '3 



is 

CO 



CO 
CO 



oo 
o 



FIG. 34 



(q) Overall processing 



12 3 4 



144 



oxox ([ OX 

OAD A \V OA 



Difference 
calculation 



Sum 
calculation 



Horizontal 
filter circuit 



262 



206 



261 



720 



— O 
— □ 



720 



X 


i 1 


Si 











(b) Processing in each line 
263o 26 *» 263b 2646 



Une n 




FIG. 35 



501 



^502 




.503 



mwns 



504 



Buffer 
memory 



505 




510 



506 



Reference time 
signal generation 
means 



X 



Buffer 
memory 



520 



1 



Buffer 
memory 



530 



1 



Buffer 
memory 



-511 



1 



Video 
decoder 



<521 



Video 
decoder 



531 



Video 
decoder 



V 



51 



52 



5; 




FIG. 37 





Compression 
video signal 
A-1 


Compression 
video signal 
B-1 


Compression 
video signet 
C-1 


Compression 
video signal 
A-2 


Compression 
video signal 
B-2 




/ "~ — — — ^ 




Video 


• Video 


packet 


pocket 



Pocket 
start code 



Stream D 



VPTS 




,506 



FIG. 39 



501 



1 Sign< 

' nrnrj 



,503 



504 



Signal 
processing 
means 




Buffer 




memory 



505 



540 



Reference time signal 
generation means 



Buffer 
memory 



510. 



Buffer 
memory 



520 



1 



Buffer 
memoty 



530 



Buffer 
memoty 



<541 



Audio 
decoder 



511 



Video 
decoder 



521 



Video 
decoder 



531 



Video 
decoder 



542 



512 



522 



532 




2 

3 
> 



-4 
si 



FIG.41 





Compression 
audio signal 


Compression 
video signal 
A-1 


Compression Compression 
video signal video signal 
B-1 C-1 


Compression 
audio signal 


Compression 
video signal 
A-2 


Compression 

video signal 

B-2 


\ 

\ 




— ~ . 


— r 




—» 






Video pocket 


Video packet 




Audio packet 


Audio packet 




i 






i 
i 


«— «^ 

• — mmm 


Packet 
header 


Compression video stream 




Packet 
header 


Compression audio stream 










^--^ 




Pocket start 
code 


Stream ID 


VPTS 


Packet start 
code 


Stream ID 


APTS 






,506 



FIG. 43 



<L — z> 



502 .503 



504 



Signal 
processing 
means 




Buffer 




memory 



505 



510 



Reference time signal 
generation means 



X 



Buffer 
memory 



52! 



Buffer 
memory 



530 



1 



Buffer 
memory 



551 



Video 
decoder 



3_£ 



521 



Video 
decoder 



1_£ 



531 



Video 
decoder 



V 



512 



V 



522 



532 



FIG. 46 






3 
2 








CO 






1 




D 




r> 




eft 




o 







3 



=/ 




•few 

to 



FIG. 50 



502 

' 503 

Signal 
processing 

mei 



eans 



504 



Buffer 
memory 



506 

i. 

Reference time. signal 
oenerotion means 



540 

505 ^Buffer 
memory 




590 



Buffer 
memory 



,530 



541 



Audio 
decoder 



1£ 



591 



Audio 
decoder 



531 



Buffer 




Video I 


memory 




decoder! 




FIG. 5 2 





video signal 


Compression 
audio signal 
D-1 


Compression * 


Compression 
oudio signal 
D-2 


Compression 
audio signal 
E-2 


Compression 
video signal 
I. 


\ 
\ 








*~* 


Video 
[ pocket 


Video 

packet 


Audio 
packet • 


'. Audio 

packet 


i 
i 






Pocket 
header 


Compression 
video stream 


Packet 
header 


Compression 
oudio stream 


i — . ----- 


i ^ 


Pocket 
start code 


Stream ID 


VPTS 


I Packet 
start code 


Stream ID 


APIS 




FIG. 56 



m. 
ui 

781i 781g 781a r-^ 
78111^781^ 




1st 

MPEG 

decoder 



/*? 703 



Identification 
information 
processing 
section 



2nd 

MPEG 

decoder 



JSwitchingL 
section r 



•1 



-730 



ft 



1G0P 



788b 



4 




1G0P 



0 

788d 
.1 



4 




2 

CO 

> 




ISSUES 



[— HftfiUng doto processing section 



.762 784J 



Smpte nfchhg mode L 




... — output section 
(480P (24)) stream switching 

-s-t 



Sliding Sritdfag ~ 
start pari lemApod 

10040 jtc Ltfi _ 

^-(Uosoic) 

SjfnBwb %nftesa fitness Sptteb 
"M mode 2 mode 3 mode 4 



S3 



aa 



resolution signal 



782c 



765-- 



Reproduction 
control information 

T 



460P 


J/29 













733 



789^1 Reproduction control I 
1 information generation sectioni 

780 "MMin9 jnformotionl 



3D signal output section 



FIG. 5 9 



792 



CB frame "\ 
deletion method J 



Redundant 
sectio n ^7 83 




Frame in which data 
is to be recorded 
is recorded. 



I 


p 


p 


p 


B 


B 


I 





792e 



(Reproduction stej^ 
^ 1 l792f 



B frame deletion 
identifier is detected 



Input: 
792g 



\ \ \ \ 



» t=ts2 



Processing of only I, P 
is performed to decode 
the picture of t=ts2. 



Output: | P | B~|~B 



IN point 



FIG.60 

Reproduction 
apparatus 



-743a ,794a 




^798 
TV monitor 



798a 



TV monitor 



Example: 
A+B 1280x720P 
(60/24) 



"733 



Jl280x720P (60/24) 
2nd reproduction signal 



(J31 

Differential 
information 
(or 720P signol) 



